- ••' jes-p@cenet document view 



Ml 01 XI 1 / 1 



@<3754/24>R)-@<3754/24>-)-4-CYANO-3-HYDROXYLACTIC 
ACID t-BUTYL ESTER AND ITS PRODUCTION 



Patent number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 
-international: 

- european: 
Application number: 

Priority number(s): 

Report a data error hei 

j Abstract of JP5331128 

jPURPOSETo provide a method for producing (R)-(-)-4-cyano-3-hydroxylatic acid t-but 1 
jester useful as an intermediate for medicines in high optical purity using (S)-(-)-4- 
jhalogeno-3-hydroxylactic acid t-butyl ester readily available from diketene as a raw 
j material. 

j CONSTITUTIONS compound of formula I (Bu-t is t-butyl; X is CI or Br) is dissolved in 
Ian aprotic polar solvent and an aqueous solution of a cyanide of the formula MCN (M is 
iNa or K) is added to the solution and the compound of formula I is made to react with 
[the cyanide of the formula MCN at 15-100 deg.C, preferably 40-70 deg.C for 2-3hrwhil 
j stirring. Then, the reaction liquid is extracted with an organic solvent such as ethyl 
{acetate, toluene, diisopropyl ether or methylene chloride and then washed with water 
jand the solvent is distilled off and the resultant residue is recrystallized with toluene, 
j ethyl acetate, ethanol, etc., to obtain (R)-(-)-4-cyano-3-hydroxylactic acid t-butyl ester o 
y formula II. The compound of formula I is obtained by subjecting 4-halogenoacetoacetic 
acid t-butyl ester obtained from diketene to asymmetric hydrogenation reaction. 
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JP5331 128 Als ° P ub,ished a s: 

1993-12-14 ® EP0573184(A 

MIHASHI SHIGERU others: 02 © EP0573184(Bj 
TAKASAGO INTERNATL CORP 

C07C255/20; C07C253/14 

JP1 99201 65496 19920602 



http://v3.espacenet.com/textdoc?DB=PAJ&&IDX=JP5331 1 28&FO 



2005-11-21 



(i9)B#s*f!f/T (jp) 02) ^ H if| |^ ^ ^ (a) (nmmmm^m^ 

#P§¥5-331128 

(43) lira B ¥i£ 5 ¥(1993)12)3 14 B 



(5i)intci. 5 mmn iftomm&n fi SM&^ffift 

C 0 7 C 255/20 6917 -4H 

253/14 6917-4H 



(21)tBSi#^ 


^¥4-165496 


(71)ffi@iA 


000169466 














(22) ABB 


¥/£4^(1992) 6 R 2 B 




ytOZtirnKft® 3 TB 19#22^ 








(72)56^# 












■%%&±mK.mm 5 TB36#3i# 


















(72)5SW# 












ytaz&xm&mm 5 TB36#3i^ 


















(72)5898^ 












JlCsCtfcfcfflE?! EB 5 TB36#31^ 


















(74)ftSA 


#3± 56 (*2£) 





(54) (R) - (-) -4-->7/-3-tFP=\r->gSSIt-^;PXXx;P&tf-e-©SSig^ 



(57) [gift) 

imm x*m&9 9%e e«±© (r) - (-) - 

mm 4 -ad^; 7-tr t -^;uxx^;i/ 
fc^*^fl2S^*ff^, £ricbfc (S) - (-) -4 
-Aoyy - 3 - 1 Ha*->s&& t -y^xx-yjuc 
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(2) 



3 112 8 



m*mu (i) 
Mfci] 



U 11 \J 

NC xAA>B„-t 



( i ) 



(R) - (-) -4->7;-3-kHn^B8t- 

[m^tm2] -*hc (2) 

[41:2] 

OH O 

(2) 



) -c^sn^ft:-&^(c-«a: (3) 

Mfc3] MCN (3) 
[0 0 0 1] 

&. (R) - (-) -4-->7y-3-kKD*->|&K 

tf. 3 - t H -> - 3 - * =?)Vif)V9 'J ;i/J6SiA 
(«THMG-CoAiBSiBTS. ) MtgIPScdH^SI 

<OSttg5&t#A 6.nxv^7^ h >SK^Tafe5 4 - 1 

Kn*->-3, 4, 5, 6-fh7tHQ-2H-t7 

>- 2 -^->-vtiS< Z.k_ifi-C&Z>. 
[0 0 0 2] 

[Se*©S?B] (R) - (-) -4->7/-3-tH 
D*v-g5Kxx5^M§Sti> nwx^a-;METSO> hm 

g - c o Anjmmnmmmt: ltsb sntusn > 

tus. m*.tt, *m&m?&4 61106 7*%mmm\z 
mm-znx^zjzviz. (r) -4->7/-3-tH 

»l/T75HiU ^a-r-5rttC«fcoT4-t Hn 
^>-3, 4, 5, 6-f h7hh'D-2H-h , 7>- 

[0 0 0 3] fc-SWi, •» — • ' ^■y : ^f 
)V • ^r5X hU— (J. Med. Chem.) , 3 3#, 29 5 
21 (1 9 9 0^) tcge«©j;5tc-i'VTxn;nf>K 
iDiSSbifc (S) -4-^Dt-3-tHD*yKi 



Wittig-Hornor )iSSg<hLfc&. SI@£&T 
»^WIC U >{£&®>*'StiHMG - C o AMtgB^OEB 

[0 0 04] lEiCfS, wfrxc^icS^f 3 — 5 0 2 7 9 8 

[0 0 0 5] 3t^Stt4-->Ty-3-bKD+ 
10 ->gSKXX^SO-&fiK«, T^* • ^5* • 

tJ-fT ( Acta Chem. Scand. B3 7i, 3411 (19 
8 3¥) lCSB«3tlTV^^-e. 75fcV — X«>7X 
n;Hf>K*^jgtbT (S) -4-^D^6-3-t 

h *sfm.* ?-)vx.7>7-)v\zm^itik. $>^af})i 

#MHV-h • UU— 9 1 ( Carbohydrate, Res. ) , 
7 2«, 3 0 11 (1 9 7 9*F) lcE4S©^t<, L- 
7 X 3 ;W tf >& tCjSSt{b*lfl i^K* ;V-> * A 

£ £ JC ± o T# & n-5 X k5f - >#;t^>> A& 1 * 

>J >^t#Vifc«{C, *@4Sfr1g4 6 1 1 0 6 7^88 

mw.m<Dz:t<, (^h^th-nt^x 

[0 0 0 6] -?)\rr> • • • VIM 

-77>X (Bull. Chem. Soc. Fr. ) , 3 3 
7 3 21 (1 9 2 3?) [:B4-^DD-3-tF 

W>z. £<Dt><z>£x^;uxx5^fcL;t'b»J;iv<7>{fc; 
* U A£f£ffl31t-T4 - v-Ty - 3 - b H D*->g&& 

[0 0 0 7] t'5T7, 'GDHMG-C o AMtcH^CD 

:tV • ->^-JW ■ ^rSX h U— (J. Med. Chem., 
3 0^, 1 8 6 31 (1 9 8 7m ) *5V>Si>t-t 
;P-t^-*-^-'y^-7-5Xb'J- (J. Org. Che 
m.) 5 1#, 4 93 11, (1 9 8 6*P) 

fc, 4*^685 6-4 54 7 0 ^2i«* <fctf#l|B8 6 1 - 
1 2 9 1 7 8^ffilC«m*Stt^^-rfc»^K3>/1 

&&<Dii:#at (r) gasT75:itn«^e&^e'«oiE«*t 
^ nuts. e>-f. ^FS^fttt^w^fiKs^vixSfc^ic: 

<&Mm6 1-2 8 2 34 2 
50 >K©7KRS©Sr#:*i^«0 (3 R) t (5 S) Xte 
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3 

os) <t (5R) •vf£i+niite*>tz^we>mm&$> 

[0 0 0 8] 

(**©£*&-*? «*Kg©#Sa<&gT& t> D . 

[0 0 0 9] 

Rj«:&ff3^«i:»cJ:t). ^Slc#€.ns (S) - (-) 
- 4 -nay/ - 3 - 1 Ha+ygg t -^fJUXf 
;nc ->7 / fcKJfcfcfr 5 C t K«fc o TffifglCE&f WW* 
tt/Tfffl& (R) - (-) -4-->7/-3-kFn 
t - ^X7r*&#5 C t 

[ooio] -r^fe-fe. (i) 

Hfc4] 

OH O 

Nc \AAo Bu -t a> 

(S-fBu-tlJt-^JHS*t. ) T?SStl5 
(R) - (-) -4-->7/-3-kKn*>-g8&t- 

[ooii] x*&w\i-m: <2> 
Mb 5] 

OH O 

(^(fX^tt^HTXtt^M^S^L, Bu-tlit 

-^;vs&*-r. ) T*3ft* (s) - (-) -4- 
a ny / - 3 - k Hd*->»S t - 7f;nxfJH:- 

«5S (3) 

Mb6] MCN (3) 

5S (1) 
Kb 7] 

OH 0 

nc nAAb.-, (,) 

T?tsns (R) - (-) -4->7y-3-tKn+ 

[0 0 12] *»9iC!>mTtS 4 - Any / 7t 

& t -^;vxx^;i/ttfisjA«i|^p§Bg6 l - l 4 6 l 9 

fc©T*S. ft^JSttft (S) - (-) -4 -A 
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4 

ny / - 3 - k Ho+vK8 1 -^;Pxx^;ws#s 
tbTtt. $&B8¥ 1-211551 ^«ia«©^ 
&IC <fc 0 4 - Any / 7-fe hMlXfJVS^M- 1 ? 
i»-?t^ST£#X:7 4 >^#. w;U£Rui Ch (B 
I NAP) 2 (C» H 5 ) s N CB I NAP 142, 2' 
-k"X (y7i^*X7^7) -1, 1' -k'^-75 1 

A3£f Stt*X7-r >®Ettf -eab^B inap^lt 

10 tt (R) - (+) -B I NAP&fflUSCtlCiO 
(S) #©tt£*Wt#e.n*. Sit, #HB3 6 1-14 
6 19 l^SffiS©<fc^C4-Any/7irh»Kx 
xy;P£?S£4&5&&K:J;!)ft#«tt (S) - (-) -4 

-Any/ - 3-tHD^->SK t -^/ioc*?** 

[0 0 13] &K->7/*b©Igte. ^f3if*^bJcJ;o 
T#^nfc (S) - (-) -4-Any/-3-kFn 

7th=h'J*, ^/^x;w**e>F©«fc3fc#:/n 

a> h>ttStt^«ic^*>L-. cnt-jK^c (3) T^sn 

■CJff3cb<»4 0-7 0'C©SJS:^m-C2^fraA^5^ 
W, »SU<«2^fKd>e.3^FKfti^-r-SCi:tc«fcoT 
fTfcfrn-S. r©«i:'5irlxT^$ti^b-&'a (1) « 
Rfcm*#&3i=?)W h;ix>, ^V7n^n-f 

;K x*/-Jk -f yynkJl/X-^75:<i:TSi!SS-r 

[0014] *&w<D#mt£&<o-^>\zji: (i) 
ns*%KYb-&#ioS5v^#iffi«tvi3^fe5 0 m?L 
«, AS©ffi»xxy;i/ (x^;k 7nt:jK n-^;P 

&sfc»cfl6©xxyjpcttjSffiTfr^viSiKSf'«t 

tCj:^T«0*T»#Sn-5t>©T&-5 < , Sfc> «&©WfiJ 

ftj«te^7 /teRjfcroiSHctewffiiKxxy^-m, 

tea*© Z. D iRi?*teT-r*7!>t, 2Mfc^i»©*^KW-A/fc 
[0 0 15] 

'H-NMR : AMX-4 0 0 (4 0 0MHz) C7)V 

Wt&. : D I P - 3 6 0 <H*»3ttI» «*) S) 
50 L - 6 0 0 0 (BitMVm W> m) 
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(4) 
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CS3 ) / ( 



UV#ffl§gL-4 0 0 OUV (HfiSf^m 
«*) m 

**»JRX'** b)V : IR-81 
m SO 

Xe e= { ( [R] - 
fcj£U CR) ##V>*&&(Dj£o 

co o i e] $mmi 

(1) (S) - (-) -4-^an-3-t:HD+ 
m t -^;i/xx^©®iStt 
*6*i;»a*«»U& 1 0 Oml*— :7 (AX 

;U5 8. 3 5g (0. 3mol ) tt-^f*7*3-* 

i2 0mi£in;^ eieiJcRua ci< [ (r) - (+) 

— B I NAP] 2 Eta N 2 5 Omg (0. 00015 
tnol ) <Dmik*^U>2m\m6i&]mjL* #3SJE10-1 
5 kg/cm 2 . R&mmi 0 0 < CT2^M«»bX*^>ft: 

mmvto (s) - (-> -4-^DD-3-tHD^> 

BSt-^XXf^5 3. Ogfc^fco ©3590 
[0 0 17] Sk&: 113-11 6*C/mmHg 

M%& Ca) D 25 - 9 4. 7 ° 



1. 8 8) 

I R (neat) v a >i 
7 3 0, 1 6 3 0 
l H-NMR 5 

(4H, m) , 3. 
H, m) , 4. 2 2 

[0018] (2) 



C = 



( cm" 1 ): 3 4 5 0, 295 0, 1 



s) 



2.5 5 
5 8 (2 



: 1. 4 7 (9 H, 
4 2 (1H, brs ) 
(1H, m) 

(R) - (-) -4->7/-3- 

(1) -vn^tiTc (S) - (-) -4-^DD-3-k 
FO^ySSt-^XXf^3 6. 7g (0. 2 2 
mol ) ^^^^XJW^v'H 1 2 Oml^L, 
mm\znmv-yi 2. 7g (0. 25mol ) «*EMc 
i8S£4 5ml^Jn^., 6 5 t:T 3 (#fffljg#Lfco (Effc*tt 
1 0 0%T<fcoJfco iKV>T£j£f££8tKx^;M 2 0ml 

* AT?*B*i,fc. mm* i S3kvr£&* ist, (r) - 

(-) -4->'7/-3-k H D+S/BS t - ^Jl/X 
X'5r;KDa*ft«2 2. 6g^fc e 4X35 6 5%, 3fe£ 
jffi*9 2% e 

M: 1 3 0-1 3 5^/0. 2mmEg 
JKV>T£CDfi£l»»£8 0 ml© h;PX>fc<fc D SUSS L, 
X (R) - (-) -4-->T/-3-fcHn*3/|«t 

?70%. 3t^WS 9 9 % e e£Uio 
[0019] 6 3-64<C 

CaD d 26 - 2. 0 9 ° e*^y-;k c = 
1. 0 5) 

I R (KBr) v.... ( cm" 1 ) : 3 4 5 0, 2 9 5 0, 2 2 



( eaantiomer ) © (R) t (S) 

CR) + CSJ ) } X 1 0 0 
6 0, 173 0, 163 0, 1190 



10 



20 



30 



40 



6:1. 4 6 ( 9 H, 
, 3. 4 5 (1 H, brs 
J = 1. 2 Hz, 5. 6H 



3 — t HP+xBffin 



1 H-NMR (CDC 1 3 ) 

s) , 2. 5 5 (2 H, m) 

) , 3. 5 9 (2 H, dd, 
z) , 4. 2 1 (1 H, m) 

[0020] tmmi 

(R) - (-) -4-yjy 
$>*>frC*b&mW&V?tl 0 0m\*-h?U-7 (AX 

t-d^®) 4-^na-yir hgmn-:/5P;pxx 
f^3 8. 8g (0. 2mol ) Ln-tt)\,T)[s3—)V 
5 0ml£JO;l, uuCRu2 Ch [ (R) - (+) - 
BINAP) 2 Et 3 N 7 3mgCD^fl:^^ 1 l/>2mlS 

«*nn** *mi£ ii-i 2kg/cm 2 , fcj&mm 1 o o 
t:x2^p^i$bT*^b^fTofco mmzmikisfz 
mm&m&m&vx (s> - (-) -4-^pd- 

3-fc HO*^BHn-^XXf*3 5. 0g$# 
fee iR^9 0%o 5t^)ffiS9 4%ee. 

[0 0 2 1] Rfij^C : 118 — 12 0«C/2mmHg 
mtm (a0 d 25 -14. 1° (?DDWA, C- 

1) 

I R (neat) v a .x ( cm" 1 ) : 34 5 0, 295 0, 1 
7 3 0, 1 6 3 0 

1 H-NMR (5:0. 94 (3H, t, J = 7. 3H 
z) , 1. 3 9 (2H, m) , 1. 6 2 (2H, m) , 
2. 6 3 (4H, m) , 4. 14 (2H, t, J=6. 
7Hz) , 4. 3 5 (1H, m) 

[0 0 2 2] 3lt*g?£\ %*>ntc (S) - (-) -4- 
* P D - 3 - b HD+v'SK n - ^;pxxf;^Sl 

mi tmuojjmzxr) (r> - (-> -4-y7/- 

3 - 1 yBIn - WxXrJKt»^fc e f 
(S) - (-) -4-^DD-3-tHn+y 
KKn-t/^XX-f-Jl^ 8. 5g (0. 3mol ) 

*^;vx;wt^>F i 8 omuzf&frvzi&mmznmv 

-^16. 7g (0. 3 4mol ) £^fr*igf86 7. 5 

m\*\zmx, 6 5x:-c2mrm#vtzo ELfemzmm^ 

(R) - (-) -4-y7;-3-tHD+yi5in- 

^f*xxT*t»ft. 5 8 % 0 yt^tm 9 4 

%e e. 

1 2 5tV0. 5mmHg 
- 2 3. 5° (^DD^A, C = 



50 



[0 0 2 3] »£: 
JS>1£« Ca] d 25 
1. 48) 

I R (neat) v a «x 



(cm" 1 ) : 3 4 5 0. 2 9 5 0, 2 
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(5) 

7 

2 6 0, 173 0, 163 0, 1190 
1 H — N M R (CDC 1 a ) 6:0. 94 (3H, 
t, J =7. 3 Hz), 1. 39 (2H, m), 1. 62 
(2 K, m) , 2. 6 3 (4 H, in) « 4. 14 (2 

H, t, J =6. 7Hz) , 4. 3 5 (1H, m) 
[0 0 2 4] VcMm2 

(R) - (-) -4->7;-3-tHD*yffi8Xf 

mmmi&kVimMi t.mm\zvxnt>ntz (s) - 

(-) - 4 - ^ DD - 3 - t FD*y8iXf JVXXf 10 
)V (3 6. 7g, 0. 2 2mol) *z?*^)V7,)Vi£*r v 
F 1 2 0mlK:j§#>U ^^fRV-^ (12. 7 g, 
0. 2 5mol ) <D;JC*gj£4 5ml£iD;LSo S5tiT6 5<C 

%o R&mm%mmx.^)ui 2 omn?«mju ^r«g^ 
*4 0 om\xm»vTm*mm^?*^oj±*v& l mT 

So *©fi^Kx?;i,6 0ml^2(Hl»mb, W«§$^£-& 
:bi*Ti£&T3o &«ES*b*z&, IfbT (R) - 
(-) -4-y7/-3-t H n+yBSx^I/XXf 
M2 0g»fe, W5 7. 5%o *fMK9 5. itf 
6%ee. 

[0 0 2 5] 1 1 2mmHg 

CoO d 20 - 2 7. 0 ° (CHCla , C = 

I. 1) 

I R (neat) v... (cm" 1 ) : 3 4 5 0, 2 9 7 0, 2 
26 0, 173 0, 1630 

1 H — NM R 6 (CDCls ) : 1. 29 (3H, 
t, J = 7. 2 Hz) , 2. 6 3 (4H, brs ) , 3. 4 

2 (1H, brs ) , 4. 20 (2H, a, J = 7. 2H 



4$H¥5- 3 3 112 8 

8 

z) , 4. 3 4 (1H, m) 
[0 0 2 6] ttmfl3 

(R) - (-) -4-y7/-3-tHD^>SK^D 

, d;^xx5 t ;i.^isjasite^2 ^rsuclt (s) - 

(-) - 4-?DD-3-kHD*yBS^D»XX 
T-;W$ll»i:bT (R) - (-) -4-y7/-3-t 

4X^5 6. 5% 0 ##&6tf 9 5&ee. 

[0 0 2 7] 110t/0. 3mmHg 

mjt& C Of D d 25 - 2 3. 6 ° (CHC la . C = 

1. 1) 

1 R (neat) v.,x ( cm' 1 ) : 3 4 5 0, 2 9 5 0, 2 

2 6 0, 1 7 3 0, 1 6 3 0, 1 1 9 0 

1 H-NMR 6 (CDCls) : 0. 96 (3H, 
t, J = 7. 2Hz) , 1. 6 8 (2H, d, d, q, J 
= 0. 2, 6. 7, 7. 4Hz) , 2. 6 2 (4 H, 
m) , 4. 10 (2H, t, J = 6. 7Hz) , 4. 34 

(1H, m) 

[0 0 2 8] 

ens 4 -Apyy r-tr hmm t -^x^f;^^ 
S**ftbTf ens (S) - (-) -4-/\nyy- 
3-kHD^yBS t -^XXfJ^y7>ft«l: 

jzOv-yy^-rsrt^cfcD, K^^jffiffico (r) - 

(-) - 4 - y7 / - 3 - k HD+yffiK t - ^X 

t -^^xx^^sit-rsc^^tg-rfeSo 
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